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Abstract 24
The immuno-staining patterns of skin leukocytes were investigated in three breeds of cattle: 25
Holstein-Friesian, Brahman and Santa Gertrudis of similar age before and after tick infestation. 26
The antibodies specific for CD45 and CD45RO reacted with cells in the skin of all Holstein-27
Friesian cattle but did not react with cells in the skin of any Brahman cattle. The same antibodies 28 reacted with cells from the skin of four (CD45) and seven (CD45RO) of twelve Santa Gertrudis 29 cattle. The antibodies specific for T cells and  subset of T cells recognized cells from all three 30 breeds of cattle. The antibody specific for MHC class II molecules labelled cells of mostly 31 irregular shape, presumably dermal dendritic cells and/or macrophages and Langerhans cells. 32
The antibody specific for granulocytes (mAb CH138) reacted with cells only in sections cut from 33 skin with lesions. The antibody specific for CD25 + cells labelled regularly shaped cells that 34 (Willingham, 1999) and determine whether an antibody labels the target cells or not, the intensity 93 and pattern of staining, and the intensity of the background, four methods of fixation were tried 94 (cold acetone for 10 min, cold methanol for 10 min, cold ethanol for 8 min or dried fixed). 95
Following fixation the background staining was blocked with Image-iT FX signal enhancer 96 (Invitrogen, Carlsbad, California, USA) followed by 10% [v/v] goat serum in 1% [w/v] bovine 97 serum albumin (BSA, Sigma, St Louis, USA), in phosphate buffered saline (PBS, 137 mM NaCl, 98 2.7 mM KCl, 8.1 mM Na 2 HPO 4 and 1.4 mM KH 2 PO 4 ). The cryosections were further incubated 99 overnight at 4 ºC in a humidified chamber with monoclonal antibodies (100 µ L per section) for 100 specific leukocyte receptors (Table 1) After washing with PBS the nuclei were stained with DAPI dilactate (100 µ L per section) 107 (Invitrogen, Carlsbad, California, USA) and the slides were mounted with mounting medium 108 (KPL, Gaithersburg, Maryland, USA). The slides were examined and photographed using an 109 epifluorescent microscope, Olympus BX 51 (Olympus, Tokyo, Japan), equipped with a digital 110 camera (Model DP 70, Olympus, Tokyo, Japan). The intensity of cell staining was assessed 111 visually and the differences between breeds with regard to the intensity of cell staining were 112 mentioned only when they were obvious. The images to be published were imported into
Results

116
Sensitivity of the epitopes to the fixatives 117
Out of the four methods of fixation tried ethanol proved to have a less harsh effect on the 118 epitopes recognized by most of the antibodies (for most antibodies the reaction was more intense 119 and the background reduced after ethanol fixation, the reaction of antibodies CACT80C, IL-120 A116 and MM61A with their epitopes was abolished by the methanol fixation etc) tested and 121 was chosen as the routine fixative for all cryosections. However, there were antibodies 122 (MCA837G, IL-A116, HM57) that stained better on acetone fixed sections. This method also 123 preserved the structure of the tissues better. 124
Immuno-staining patterns of the leukocytes 125
The antibodies specific for CD45 and CD45RO antigens ( Gertrudis cattle displayed a strong, similar staining with both antibodies. 135
The antibodies specific for T cells (CD3 complex) ( Fig. 2a and 2b ) and  subset (WC1) of T 136 cells (Fig. 3a, 3b and 3c) reacted with cells from all three breeds of cattle. However, in sections 137 cut from the skin samples collected before tick infestation the cells recognized by the antibodyspecific to T cells (CD3 complex) and the  subset (WC1) of T cells stained marginally more 139 intensely in Brahman than in Holstein-Friesian cattle. 140
The antibody IL-A12 (specific for CD4 + cells) ( Fig. 4a and 4b ) and the antibodies CACT80C 141 and MCA837G (specific for CD8 + cells) ( Fig. 5a and 5b) stained cells of regular shape and no 142 obvious differences were observed among the three breeds of cattle. For all breeds of cattle in 143 this trial the antibody specific for MHC class II molecules (mAb IL-A21) ( Fig. 2a and 2b The antibody CH138 (Fig. 3a, 3b and 3c ) stained cells only in the sections cut from the samples 150 collected after tick infestation. This antibody reacted with cells from dermis in sections from 151 areas of skin with injuries caused by ticks (tick mouthparts fixed in the skin). The stained cells 152 had a tendency to migrate towards skin injury or accumulate in intra-epidermal vesicles. In 153 contrast this antibody did not recognize any cells in the tissue samples collected from areas of 154 intact skin (before tick infestation) of all cattle from the three breeds but it labelled cells from the 155 lumen of the blood vessels of the skin samples collected from these animals. No differences 156 between the three breeds were observed for this antibody.
For all cattle breeds in the trial a relatively weak reaction was observed with antibody HM57 162 (CD79ά specific) that labelled two types of cells, some that have a circular shape, presumably B 163 cells, and others whose shape resembled that of dendritic cells. Very few B cells could be 164 observed in the skin of all breeds of cattle ( Fig. 5a and 5b) . 165
The antibody designated CC37 stained two types of cells, with regular and irregular shape (Fig.  166 6). The reactivity of this antibody was checked only with skin samples from Santa Gertrudis 167 cattle so no comparison among the three breeds was carried out. II molecules (IL-A21) was observed in the skin cells of all breeds (Fig. 2a and 2b ). This is in 223 contrast to previous research carried out by flow cytometry with antibody IL-A21 (specific for 224 MHC class II molecules), which identified class II proteins on the majority of activated CD4 these two trials as in the present trial the mAb IL-A21 at the dilution used reacted very intensely 231 with many cells in the skin of all breeds of cattle ( Fig. 2a and b The antibody CH138 (Fig. 3a, 3b and 3c ) is believed to react with granulocytes but the exact 238 identity of the cells recognized by this antibody is unknown (information sheet for mAb CH138, 239 VMRD, Inc., Pullman, USA). 
t. taurus calf (data not shown), indicating that the lack of detectable B cells in skin 253
was not an artefact. 254
The antibody designated CC37 has previously been shown to react with B cells and follicular 255 dendritic cells (Naessens and Howard, 1991) . Considering that few B cells seem to reside in the 256 skin of these cattle it is likely that this antibody reacted mainly with dendritic cells. Some of the 257 cells recognized by this antibody expressed MHC class II molecules recognized by the antibody 258 IL-A21 while others did not (Fig. 7) . 259
Apart from the differences in the staining patterns among breeds described in the present paper, antigens (Fig 1a overview and Fig. 1b detail) (Fig. 3a)  419 and a Brahman cow (Fig. 3b and c) (Fig 3a overview showing two places where ticks were fixed, 420 
